1. INTRODUCTION {#sec1-1}
===============

In 1970 World Health Organization defined cerebrovascular accident as a "neurological deficit of cerebrovascular cause that persists beyond 24 hours or is interrupted by death within 24 hours ([@ref1])." According to the World Health Organization (WHO) and the statement "The global burden of disease", CVA is the second leading cause of mortality in the world in 1990 year and the third leading cause of death in developed countries, causing about 4.4 million deaths ([@ref2]). The latest assessment showed that in 2002, the number of deaths from CVA has reached 5.51 million worldwide, and two-thirds of these deaths occur in developing countries ([@ref3]). According to the Institute of Public Health FBiH, considering diagnosis in period from 2008 to 2012 the leading cause of death in this population is stroke (17 % for 2012) from the group of cerebrovascular disease (52.9 % for 2012) ([@ref4]). CVA is the leading cause of disability in the community, and the age category of elderly people is most prone to cerebrovascular accident ([@ref5]). CVA is classified, by etiology of focal brain damage, as ischaemic and hemorrhagic stroke. Risk factors that influence appearance of the CVA, and ones that could be affected are: hypertension (HTA) and diabetes mellitus (DM). Hypertension or high blood pressure is very common. It is estimated that in the U.S. one in four people have HTA. ([@ref6]) Persons who have HTA have a three times greater risk of stroke, the incidence of stroke increases with an increase in both systolic and diastolic blood pressure, and treatment of HTA reduces the risk of stroke by 30 % ([@ref7]). DM or abnormal glucose regulation (hyperinsulinemia and insulin resistance) denotes elevated values of blood glucose. It has long been known that DM is associated with an increased risk of atherosclerosis, cardiovascular disease and ischaemic cerebrovascular accident, increased mortality in patients with CVA ([@ref8], [@ref9]). The incidence of stroke increases with increasing blood glucose so that it is two times greater in diabetics than in patients with borderline blood glucose values. Optimizing of the body weight and glucose metabolism are obviously very important strategies to reduce the risk of stroke. Recent studies have identified the endocannabinoid system and the cannabinoid receptor CB1 as important in determining the energy balance and body composition. CB1 receptor is an important target for the blockade in an attempt to reduce body weight and waist circumference ([@ref10]). Consequences after CVA may be a major cause of disability, and therefore represent a major public health problem. The aim of this study is to evaluate the results of rehabilitation, to determine the prevalence of major risk factors in cerebrovascular strokes and their consequences, as well as to propose measures and procedures that will affect the better rehabilitation.

2. PATIENTS AND METHODS {#sec1-2}
=======================

The study was descriptive-analytical and retrospective--prospective type based on the analysis of data from the history of the diseases. The study included a total of 116 patients diagnosed with CVA rehabilitated at the Department of Physical Medicine and Rehabilitation at KCUS in a period of one year.

During data acquisition, processing and presentation of the tables, the privacy of the patients was not compromised, first and last names were not mentioned, initials of the target group were not mentioned too. The survey analyzed: age, sex, duration of rehabilitation, assessment of activities in daily life through the Barthel index at admission and at discharge, presence of risk factors such as HTA and DM.

3. STATISTICAL ANALYSIS {#sec1-3}
=======================

Results are displayed numerically and graphically with legends and text explanation of some obtained values and variables. Statistical data analysis were performed on the PC programs such as SPSS v16.0, MS Excel 2007. Parametric data were analyzed showing the absolute value, calculation of the percentage value, the arithmetic mean with the obligatory calculation of the standard deviation, while non-parametric data were processed with chi- square test.

4. RESULTS {#sec1-4}
==========

Results are presented on Figures [1](#F1){ref-type="fig"}-[5](#F5){ref-type="fig"}.

![Analysis of the duration of rehabilitation.](MA-68-124-g001){#F1}

![Analysis of risk factors of diabetes mellitus and high blood pressure affecting the occurrence of CVA.](MA-68-124-g002){#F2}

![Analysis of activities of daily living by Barthel Index at admission and discharge.](MA-68-124-g003){#F3}

![Analysis of Barthel Index at admission and Barthel index at discharge and risk factors of HTA.](MA-68-124-g004){#F4}

![Analysis of activities of daily living by Barthel index at admission and Barthel index at discharge and risk factors of diabetes mellitus.](MA-68-124-g005){#F5}

5. DISCUSSION {#sec1-5}
=============

Cerebrovascular accident or stroke is a neurological deficit of cerebrovascular cause that persists beyond 24 hours or is interrupted by death within 24 hours. First, the early part of the rehabilitation is applied in a "stroke unit" on neurological clinic. In the further course of treatment it is recommended to continue rehabilitation program in stationary institutions because the best results are achieved immediately after cerebrovascular stroke.

In our research we included 116 patients with stroke who are admitted, in a period of one year, for rehabilitation at the Clinic of Physical Medicine and Rehabilitation. Patients were analyzed by age and found to have predominantly suffered after 60 years of age (77 %), which is one of the risk factors that we cannot influence. The results are shown on [Figure 1](#F1){ref-type="fig"}, where we can see that 33 % of patients were between 61-70 years of age, and 34 % of 71 to 80 years of life. This finding is consistent with data from the literature ([@ref11]). Our earlier research also showed similar data ([@ref12], [@ref13]).

Analysis of patients by gender showed that cerebrovascular accident occurred in 49 % of male patients and 51 % of female patients. Data from the literature suggest just the opposite, much higher incidence within male population ([@ref14], [@ref15]). Our research conducted earlier showed the same results as we got in this study and it does not match with generally accepted data. ([@ref16], [@ref17]).

The [Figure 1](#F1){ref-type="fig"} shows the time that patients spent in the rehabilitation in the stationary institutions. The majority of patients with cerebrovascular infarction 32 (28 %) spent 31-40 days at the rehabilitation and at least over 50 days. Today, we strive to shorten period of rehabilitation in stationary institution to prove rehabilitation as efficient and economical. In our previous studies, the rehabilitation period typically lasted longer than in this study ([@ref12], [@ref17]). Study conducted ten years ago shows a longer stationary rehabilitation treatment with worse rehabilitation results. However, other researchers have shown that it is possible to even more shorten stationary rehabilitation period without compromising the results of recovery ([@ref18]). The analysis of [Figure 2](#F2){ref-type="fig"} shows that in patients suffering from stroke the most common risk factor are HTA with 83 % incidence, and DM with 33 % incidence. These two risk factors fall into those factors that can be affected, kept under control and therapeutically minimize their harmful effects. Our previous studies showed that HTA was represented with 81 % which means 74 % of patients ([@ref13]). DM was represented with 30 % which means 29 % of patients ([@ref19]). From these results we can see that there is no significant difference in all the researches that are conducted at different times in our institution. Smaller representation of DM as risk factor can be interpreted as a higher and better control of risk factors. However, other studies show lesser prevalence of HTA 58 % and 28 % DM than it is present in this study, which is probably consequence of early detection and treatment of these risk factors ([@ref14]). Studies from other areas show the incidence of HTA is 65 %, and 22% is DM patients with stroke, which is considerably less than in our study ([@ref20]).

Evaluating the results of rehabilitation after stroke, we demonstrated the value of Barthel Index, which assesses the activities of daily life for all patients who have been involved in a rehabilitation program. These results were shown in [Figure 3](#F3){ref-type="fig"}. The smallest Barthel Index at admission and at discharge is 0, and the 20 is largest. Most of the patients at admission had a Barthel index in the range from 0 to 4 (32.7 %), and least in the range 17-20 (12.5 %). At discharge most patients had a Barthel index in the range of 17-20 (36.2 %) and lowest in the range of 0-4 (10.6 %). These data show significantly better results of rehabilitation than in our previous studies where 6 % of patients had a Barthel index from 0 to 4, and 19 % of patients had a Barthel Index 17 to 20 ([@ref21]). Studies, conducted by other authors that also evaluated Barthel Index, showed that the best recovery in functional status of the patients was with those which had intensively monitored rehabilitation program in the first six months after the occurrence of CVA. This study showed a smaller mortality rate in patients who had hypertension and DM as risk factors ([@ref22]).

[Figure 4](#F4){ref-type="fig"} show the results of the assessment of rehabilitation according to Barthel Index in patients who had hypertension (high blood pressure) as risk factor. Statistical analysis shows that there is a statistically significant correlation between the Barthel index at admission, Barthel index at discharge and risk factors of HTA. When analyzing the patients at admission using group with and without high blood pressure, we see that there is a statistically significant difference in the results of rehabilitation by Barthel index at admission, p \< 0.001. Analysis of patients with and without the high blood pressure at discharge showed a statistically significant difference by Barthel index at discharge as p \< 0.001. Studies by other authors and our previous studies have shown that the results of rehabilitation by Barthel Index were lower in patients who had high blood pressure as a risk factor ([@ref13], [@ref23]). Rehabilitation of patients with HTA is more complex with frequent complications, especially of this disease ([@ref23]).

We also analyzed the influence of DM as risk factor in assessing the results of rehabilitation and display the results in the table and [Figure 5](#F5){ref-type="fig"}. Based on the data presented on Figures [1](#F1){ref-type="fig"}-[5](#F5){ref-type="fig"} it has been proved that there is a statistically significant correlation between the Barthel index at admission and Barthel index at discharge and risk factors of DM because value is p \< 0.001 for patients who had not had this risk factor. This data shows that patients who had DM as a risk factor had a statistically significantly lesser results of rehabilitation process than those patients who did not have this risk factor. Our previous studies have shown the same results ([@ref13], [@ref19]). Results of other studies have shown that people with DM and CVA were getting this disease in younger age than those who did not have the disease. Studies have shown that the rehabilitation process after stroke is very difficult and is also linking with age ([@ref24]).

Statistical analysis demonstrated that there was a statistically significant correlation between the Barthel index at discharge and risk factors such as HTA and DM. Patients who had DM and HTA as risk factors had lower values of Barthel index at the beginning of rehabilitation compared to those who did not have these risk factors. They also had worse results at the end of rehabilitation process which speaks of the need for secondary prevention as noted by other authors who have dealt with similar studies ([@ref25], [@ref26]).

6. CONCLUSION {#sec1-6}
=============

Research conducted has shown that the rehabilitation results in most patients (36.2%) were in the range of 17-20 per Barthel Index, which is considered good results of rehabilitation. The most important risk factors in patients with CVA are very common and in the values of: HTA 83%, DM 33%, and directly affect the poor results of rehabilitation. The measures and procedures that will affect the better results of rehabilitation are: energetic fight against risk factors for hypertension and diabetes mellitus which we can influence through primary prevention and patient education about early detection and treatment of these risk factors. After the occurrence of stroke, it is necessary to spend more energetic fight to control risk factors through secondary prevention of possible new cerebrovascular stroke.

List of Abbreviation:
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